This paper critiques a recent study on the placental microbiome and specifically its recommendations to women for preventing premature births, which were exaggerated and embellished in the media coverage it received. We contend that these preventive recommendations contribute to a pernicious, growing trend of policing women's bodies and argue that the study provides no empirical evidence to justify them. We emphasize how the recommendations ignore important social and environmental risk factors for preterm birth that lie beyond individual choices and bodies and suggest that research on the placental microbiome, and especially media reports about it, should take these problems into account.
Introduction
This paper brings feminist public health ethics and feminist analytic tools to bear on mainstream medical research. Specifically, it uses these approaches to call attention to several problems associated with ''The Placenta THE INTERNATIONAL JOURNAL OF FEMINIST APPROACHES TO BIOETHICS Vol. 9, No. 1 (SPRING 2016) . 6 2016 Harbors a Unique Microbiome,'' a recent study published in Science Translational Medicine (Aagaard et al. 2014) . We point out the potential negative consequences these problems have for both women's health and their autonomy.
Our paper has two parts. We begin by discussing the study, which examines the composition of the placental microbiome, that is to say, the communities of microorganisms that live in the placenta. Among other things, this study considers two different relations: a correlation between the placental microbiome and preterm birth, and an association between a remote history of infections (specifically urinary tract and periodontal infections) and preterm birth. On the basis of the association claimed between periodontal disease and preterm birth, the authors of the study suggest certain preventive measures, which were echoed, embellished, and exaggerated in the mainstream news coverage of it. 1 These preventive measures attempt to decrease the incidence of premature birth by encouraging women and girls to take action with regard to their oral health to prevent preterm births years before they even get pregnant.
In the second part of our paper, we develop a four pronged critique of these preventive measures. First, we argue that they unjustifiably assume causation when there is only (1) a correlation (between the placental microbiome and preterm birth) and (2) an inferred association (between remote histories of periodontal disease and preterm birth). Much of the media coverage focused only on the latter association and presented it in causal terms, which is worrisome for several reasons we outline in detail. Although the focus of our critique is this second association (between periodontal disease and preterm birth), we also discuss the former to provide a more nuanced consideration of Kjersti Aagaard et al.'s study and, more importantly, to highlight the problem common to those two correlations as they appear in the study. Second, we claim that it provides no empirical evidence to justify the suggestion to control infections, in particular periodontal infections, in women's early reproductive years, and that problematically this shortcoming was not mentioned in any of the media attention the study received. Third, we show how these preventive measures ignore important social, economic, and environmental risk factors for prenatal health and preterm birth that lie beyond individual bodies, and therefore beyond individual agency. Finally, we argue that the recommendations contribute to the further policing of female bodies and both capitalize on and reinforce the common view of girls and women as primarily reproducers. By situating this study within a larger context-specifically, within growing trends of policing women's bodies and of news media all too eager to promote such policing-we conclude that there are important problems surrounding the study. It is problematic that its authors used their results to suggest, even if only secondarily, possible effective interventions to decrease the risk of premature birth. However, what is more problematic are the ways in which the news coverage exaggerated and embellished some of the claims of the study and, in so doing, misled the public. Future research on the placental microbiome, and especially the media reports of it, should take these shortcomings into account. 2 2. The microbiome of the placenta: The study and its normative conclusions Until recently, it's been widely believed that the placenta-the organ that supports pregnancy by transporting oxygen and nutrients to the growing fetus-is a sterile environment, which is to say an environment free of bacteria. Recent research calls into question this conventional belief (see Stout et al. 2013) . The study by Aagaard et al. that concerns us here also provides evidence that the placenta is not a sterile environment. Specifically, it analyzes the communities of microorganisms (including bacteria) that live in the placenta (what is called the placental microbiome) and specifies its composition in some detail, something that has heretofore not been done. Among other things, the study suggests that, at the phylum level, the composition of the placental microbiome is more similar to the composition of the oral microbiome than to the microbiome of other body sites of nonpregnant individuals (such as the vaginal tract or the skin).
The study extracted DNA from the placental specimens of 320 women and sequenced it for bacterial genomes to identify and quantify microbial species and the genes they carry. It found several species of the oral microbiome in the placenta, including Prevotella tannerae (endemic to gingival crevices) and nonpathogenic Neisseria species (endemic to mucosal surfaces). It also found that the placental microbiota from the pregnant subjects examined exhibited similarity to the oral phyla of nonpregnant control subjects, most notably to communities arising from the tongue, tonsils, and gingival plaques. The results of the study indicate that the placenta hosts a low-abundance but metabolically rich microbiome, which is largely composed of nonpathogenic microbe populations from the Firmicutes, Tenericutes, Proteobacteria, Bacteroidetes, and Fusobacteria phyla.
In addition to there being a similar taxonomic profile between the oral and placental microbiomes, the authors also report some differences between the placental microbiome of women who delivered preterm and the placental microbiome of women who delivered on term. On the basis of these differences, they claim that their study reveals two important correlations, one between the placental microbiome and preterm birth (defined as birth <37 weeks), and another between the placental microbiome and a remote history of antenatal infections (like urinary tract and periodontal infections). 3 Based on the similarity they found between the oral and placental microbiomes, the authors suggest the existence of an association between pregnant women's remote history of periodontal disease and the risk of premature birth. Specifically, they suggest that, if a woman had any periodontal infection before getting pregnant, the oral bacteria, which might travel from the mouth through the bloodstream, can affect the placenta once she becomes pregnant, perhaps affecting early vascularization and placentation, and that this could cause premature birth. 4 On the basis of this assumed association, the authors suggest the potential effectiveness of early treatment of periodontal infections before the placenta is established. Moreover, they suggest that preventive attention in the early reproductive years may be an effective measure. 5 They write:
It is tempting to therefore postulate that both the burden and the community profile of a hematogenously acquired low-abundance placental microbiome would rapidly vary and potentially result in overt inflammation and polymicrobial colonization in the setting of periodontal disease. In such a scenario, treatment of the periodontal disease with scaling and planning only once during pregnancy would not improve the rate of preterm birth since the pathophysiology would long be established. This is consistent with lack of proven efficacy of therapy for established periodontal disease in multiple randomized trials. However, primary prevention in the early reproductive years and potentially early treatment before placental architecture establishment may be efficacious. (6; emphasis added) In Jocelyn Kaiser's ''Placenta Harbors Bacteria, May Impact Fetal Health,'' 6 published in Science in 2014, Aagaard, the first author of the study with which we're concerned, underscores this point more strongly than is noted in the study itself. Aagaard says that her study ''reemphasizes the importance of oral health'' during pregnancy and insists that women should pay attention to their teeth even before they become pregnant. The normative suggestion being championed here is that being healthy during pregnancy is not enough (as we mentioned above). Thus, women and young girls need to ensure and optimize their oral health before pregnancy in their early reproductive years to avoid the risk of preterm birth. However, as we argue below, Aagaard et al.'s study does not provide any evidence of such an association, let alone causation, between periodontal infections and preterm birth (via a causal influence on the placental microbiome). Therefore, these preventive recommendations discussed by Aagaard both in Kaiser's article and also in her interview on National Public Radio (as reported in Young and Hobson 2014) are unfounded. 7 3. Why we should be worried: Four criticisms While acknowledging the value and potential of research on the microbiome, which opens up great possibilities for developing more complex ecological accounts of bodies, we challenge the preventive measures against preterm birth that this study suggested (even if only secondarily) and that the media exaggerated.
a. Assumption of causation
First, the study does not provide conclusive evidence that the placental microbiome has a causal role in premature birth, yet, as we discuss below, the preventive measures suggested in the study and explicitly stated by Aagaard in news interviews and also in other media coverage of the study assume such a causal role. 8 Although the media gave the study catchy headlines in its reportsfor example, ''Study Sees Bigger Role for Placenta in Newborns' Health'' (Grady 2014) 9 -the study does not actually see such a role at all. What it finds instead is a correlation between the placental microbiome and preterm birth. It is difficult to resist the temptation of seeing causation in correlation, and the provocative media headlines certainly don't help to resist this. In fact, the practice of drawing causal conclusions from correlations is common, especially in scientific reporting but also in academic press releases in general (Sumner et al. 2014) , and in microbiome research in particular (see Eisen 2014a Eisen , 2014b . 10 This practice is worrisome because health related news in the mainstream press is read by many more people than the articles published in academic journals on which the news and reports are based, and therefore it has the potential to influence health related behavior and general attitudes more broadly.
However, this influence is often based on misreports of the actual science. For example, in the media coverage examined by Sumner et al. (2014) , they found that 40 percent of press releases contained exaggerated advice, 33 percent had exaggerated causal claims, and 36 percent contained exaggerated inference to humans from animal research (2). As they report, it is unclear whether the exaggerations originate in the news stories themselves or in the press releases issued by the academic institutions producing the research (11). Regardless of where the exaggerations originate, they influence a large audience of readers. With regard to the microbiome study under consideration here, in her interview on National Public Radio, Aagaard even warns against this mistake of drawing causal conclusions from data that suggest only correlation. She states: ''When we compared 80-some women who'd had preterm birth to those who'd had term birth and looked at their placental microbiome, we noticed some distinctions between the women who'd delivered preterm and the women who'd delivered term. Now, this is just an association, meaning that we observed this, but we don't know what potentially causes it or not'' (Young and Hobson 2014) . And yet, against her own call for caution and restraint in the interpretation of scientific data, Aagaard opts for an overly enthusiastic interpretation of the study when she recommends preventive measures that assume a causal link.
Helpful in understanding what is happening here in assuming causation when there is only very weak evidence for a correlation is Tania Lombrozo's 2014 analysis (within the context of epigenetics and motherhood) of how social values affect the conclusions we draw from science in problematic ways and, in this case, in ways that are particularly harmful to women. As Lombrozo notes, we tend to think of causal claims as value free descriptive facts about the world. However, a growing body of empirical work shows that the way we make causal claims by and large depends not so much on how things actually happen but rather on how we think they should happen (Hitchcock and Knobe 2009 ). Lombrozo traces the ways in which our (gendered) assumptions about each parent's roles and responsibilities transfer onto research on developmental origins of childhood health and disease: ''If we implicitly assume that mothers ought to have sacrificed, nurtured, and known best, we'll tend to see them as 'the cause' when a suboptimal outcome occurs-even when other causal factors were also at work and even when an individual mother may not be the most appropriate locus for intervention'' (Lombrozo 2014 ; emphasis in the original). Lombrozo concludes with the following point, one we'd like to develop and apply to the preventive measures suggested in and from this study:
Values infuse science in all sorts of ways, for better and for worse. The influence of values can be dangerous, however, when it slips under the radar. . . . When we talk about whether there's a causal influence of one variable on another, we're typically engaged in descriptive science. And when we talk about moral responsibility or public policy, we know we've entered the domain of values. But when we go beyond claims of causal influence to claims about ''the cause'' of something, or claims that ''X causes Y,'' we've entered the danger zone-a place where values play a role that often goes unrecognized. (emphasis in the original) 11
As we discuss below, the preventive measures that concern us seem to fall precisely into this danger zone since not only are they unfounded, but they put extreme and, as we show, unwarranted pressure on young girls and women to police their bodies in ways that do not necessarily have any bearing on the issue at stake, namely, on preventing preterm births. Moreover, this danger zone frames women's and young girls' duties and responsibilities for their health and for the health of their future children as theirs alone, in the absence of acknowledging the larger social, economic, and environmental context. In developing our additional concerns below, it will become clear why placing the burden of prevention of preterm births on individual women is both misguided and problematic. It will also become clear how and why a more sophisticated ethical analysis-such as the one we are hopefully providing-is one way of avoiding the kind of individualist politics of blame perpetuated by the preventive measures suggested in the study and exaggerated in the media.
b. Lack of empirical evidence to justify preventive recommendations
Our second and related worry is that the study's empirical findings do not actually support the preventive recommendations indicated above. It provides no evidence that periodontal disease plays any causal role in premature birth, yet the preventive measures assume such a causal role. 12 The study does find some similarities between the placental and oral microbiomes, and the authors, endorsing a hypothesis still to be confirmed, propose that it is possible for oral bacteria to travel from the oral cavity to the placenta through the bloodstream. 13 However, that similarity is still far from constituting evidence that bacteria from periodontal disease are causally involved in premature birth. In fact, only one of the 320 subjects in the study whose placenta was analyzed had periodontal disease. 14 Nevertheless, the authors still tie this unconfirmed association to the relation between periodontal disease and premature birth that obstetricians have long observed, an association that, as evolutionary biologist Jonathan Eisen (2014a) points out, is pure speculation, although problematically it is not presented as such either in Aagaard et al.'s original academic paper or in the numerous media reports about it. This speculation is the basis for the preventive measures that the authors suggest as potentially effective. They state that ''primary prevention in the early reproductive years and potentially early treatment before placental architecture establishment may be efficacious'' (6). Much more problematic, though, is the way this suggestion, which has two parts, was exaggerated in the media coverage the study received. First, it advises early treatment of infections (in particular oral infections) before the placenta is established, which, as we understand it, means before pregnancy. Second, it suggests primary prevention in women's and girls' early reproductive years. We will analyze each recommendation in turn.
The reasoning for the first part of the recommendation (i.e., treatment of periodontal infections before pregnancy) is that infections treated and cured during pregnancy can still affect the placental microbiome since the placenta develops early in pregnancy, and oral infections might have already affected the placenta at the time of the treatment. Therefore, intervention during pregnancy comes too late. This recommendation is based on the assumption that periodontal disease that began before pregnancy somehow influences the microbiome in the placenta, which in turn increases the risk of preterm birth. However, as we've already discussed, Aagaard et al.'s study does not provide evidence to support that conclusion. It is true, however, that some other studies suggest a relation between poor maternal periodontal health and preterm birth (e.g., Offenbacher et al. 1996; Dörtbudak et al. 2005) . A charitable interpretation of the recommendation for early treatment could therefore take the following form: (1) given the correlation Aagaard et al.'s study found between the oral and placental microbiomes, on the one hand, and the placental micro-biome and preterm birth, on the other, and (2) given that there seems to be some relation between poor periodontal health and preterm birth, a possible conclusion is that Aagaard et al. might have found the explanation of this long observed relation between periodontal disease and preterm birth: a placental microbiome that has been colonized by oral bacteria.
There are, however, important problems with this charitable interpretation. First, the empirical findings about a relation between poor periodontal health and preterm birth are not consistent; there are several studies where no such relation has been found (e.g., Holbrook et al. 2004; Lohsoonthorn et al. 2009 ). Second, Aagaard et al.'s study does not explain that possible correlation. Nowhere in their study do they provide any conclusive information about how periodontal disease affects the placental microbiome. They merely observe taxonomic similarities between oral and placental microorganisms and appeal to the hypothesis, still to be confirmed in humans, that oral bacteria might travel to the placenta through the bloodstream. 15 That is, they appeal to their own hypothesis to explain their observation of similarities between the oral and placental microbiomes. Their observations, in turn, do not explain the aforementioned possible relation between periodontal disease and preterm birth. Finally, there are other correlations that are relevant here: namely, periodontal disease is strongly associated with low socioeconomic status (SES). In turn, and as we discuss below, low SES is strongly associated with the risk of premature birth for several reasons. It could very well be the case that the association between periodontal disease and preterm birth is spurious, produced by an external common cause rather than by a causal relation within an individual.
Even more problematic is the second part of their preventive suggestionone that was strongly echoed in and championed by the media reports and in Aagaard's public interviews-referring to primary prevention in the early reproductive years. As we understand it, the suggestion is that an effective prevention of preterm birth could consist of women and young girls taking care of their oral health in their early reproductive years. However, there is no finding in the study that supports this. Even if it were the case that periodontal disease is causally associated with preterm birth, this still would not justify preventive measures in the early reproductive years. As we argue below, this recommendation-besides being completely unjustified-reinforces a harmful trend of targeting women both as primarily reproductive bodies and as uniquely responsible for newborns' health.
It is worth noting that there might be a way for these problematic preventive measures to be justified, even when no causal relationship has been found between periodontal disease and preterm birth. The reasoning would go as follows: when what is at stake is a serious damage or consequence, lack of full scientific certainty should not be used to postpone measures that could prevent these damages or consequences. This is called the ''precautionary principle,'' which was originally introduced to deal with environmental risks but is also applied to health risks (see United Nations Conference on Environment and Development 1992). It encourages policy makers to take action against some hazard before it is too late (i.e., before the damage is irreversible). Some historical lessons (e.g., the case of asbestos) remind us that waiting for a full scientific understanding of the causal link between a hazard and health damage can be costly in a variety of ways (financially, ethically, in terms of health). Indeed, scientific progress moves slowly, while the standards for scientific proof are very high. 16 When health is at stake (in this case, e.g., the health of newborns), we should not wait for full proof of a causal link before introducing preventive measures for it might take years before the science can actually provide that proof, and that would mean years of preventable damage. Thus, one might cautiously reason that, if this study suggests that there is an association-even a weak one-between periodontal disease and preterm birth, then that is enough to introduce and push preventive measures. Even this generous reasoning, however, does not help to justify the preventive recommendations under discussion. Let us unpack this point.
When making decisions about risk, a cost-benefit analysis is often made. When the benefits of a new technology (e.g., X-rays for medical diagnosis) or a preventive measure (e.g., getting a scan to diagnose a possible disease) outweigh the costs (e.g., exposure to X-rays and scans might actually increase the chances of developing a disease), the technology/measure is said to present an acceptable risk and is thus considered justified. In the case that concerns us here, the risk is preterm birth with the potential damage to the newborn's health that might result from it. A cost-benefit analysis would apply to the behavior that, according to the preventive recommendations at issue, seems to lead to an increase in this risk, namely, poor dental health (and, in particular, periodontal infections). The reasoning would be as follows: if the benefits of controlling for infections in the early reproductive years outweigh the costs, then the preventive measure is justified. If we follow the study's suggestion and the media coverage's emphasis, then the cost of this preventive measure seems, at first glance, relatively low: women and girls should make the effort to maintain good periodontal health at all ages. On the contrary, the benefits seem relatively high: an ideal decrease in the probability of preterm birth. Put in this way, the preventive measures recommended in the study seem justified.
However, we disagree with this line of reasoning. Specifically, we believe that a realistic cost-benefit analysis of this case looks quite different and renders the costs to be much higher, and the benefits to be far less obvious. On the one hand, and as we explain in detail in section 3, there are many factors surrounding preterm birth, some of which are difficult to attribute to individuals' choices (e.g., neighborhood poverty, unemployment rates, and exposure to environmental pollution); thus, it is not at all clear how intervention on a single factor (viz., individuals' periodontal health) can have a direct effect on preterm birth. On the other hand, the costs of this preventive measure are high. As we argue in section 4, the preventive measures under discussion reinforce the already pervasive disciplining and social policing of female bodies, and do so in an especially insidious and dangerous way: by targeting girls in their early reproductive years, long before they might be sexually active or even consider getting pregnant. We think that this is a high cost (and we elaborate further on its harmful consequences below), in exchange for a ''benefit'' that is not at all clear.
One could argue that, in the analysis we propose, we are underestimating an obvious benefit for future mothers: that if they follow the recommendations, they will end up with good periodontal health. This benefit, the reasoning goes, should be included in the cost-benefit analysis, and in so doing, it could indeed compensate for the cost. Even though we don't deny that having good periodontal health is beneficial, we want to be careful about how much weight we give to it in the cost-benefit analysis at issue here. The reason this benefit is tricky, in this context, is that women's health is only instrumentally valued. This is problematic and is part of our larger concern developed below, namely, that women's own health and well-being tend to be systematically overlooked and ignored in both medical and social contexts. This is why, for example, fetuses are often granted court appointed lawyers and the women carrying them are not, and why many laws are instated that privilege the well-being of fetuses over the well-being of pregnant women. 17 To be clear, we are not denying that women benefit from improved oral hygiene and that this is obviously a good thing. However, what we would like to emphasize is that such a benefit must be seen within a larger social context of systematic measures that are taken to undermine the well-being of women in favor of the well-being of fetuses. For this reason, we want to be cautious about viewing this result in a purely positive light.
c. Failure to acknowledge other risk factors beyond individual bodies
Our third concern about the preventive recommendations we are discussing is that their exclusive focus on individual pregnant bodies ignores the large scale social, economic, and environmental determinants that are also risk factors for premature birth. This concern is bolstered by a feminist bioethical approach to the biological and social dimensions of our bodies as relational, always existing within certain social, political, and economic contexts from which they cannot be extracted. Many studies of preterm birth and other adverse birth outcomes tend to consider only individual level risk factors, so the preventive measures under discussion are not alone in their overly narrow focus. As Rebecca Kukla (2008) notes:
In North America and Britain, at least, public ethical discourse tends to focus heavily on personal responsibility and will-power as it is displayed (or fails to be displayed) at discrete choice-points, rather than on the structural conditions that enable or undermine people's ability to make good choices over the long term. It is difficult to turn public attention to the environmental, economic, and social conditions that can make various choices and behaviors difficult or easy; instead we tend to employ a conceptual repertoire-made up of notions such as character, will-power, choice, and responsibility-that inherently isolates individuals as ethical agents and occludes such contextual determinants. (83) Moreover, and echoing Lombrozo's analysis that we discussed above, Kukla (2006) writes:
In our social discourse, we tend to treat maternal ''choices'' as though they were morally and causally self-contained units of influence with primary control over children's health. . . . As a culture, we take mothers to be primarily responsible for nutrition, basic care, fostering appropriate selfcare practices, protecting children from the risks and harms of daily life, and organizing and sustaining appropriate contact with more formal medical institutions. . . . Mothers are also held responsible for the health of their own bodies insofar as they are pregnant or potentially pregnant. (157) This individualist language, logic, and conceptual framework are precisely how the results of the study are framed and discussed-both in the study itself and especially in the media coverage of it-and specifically with regard to the relationship between women's periodontal history and the likelihood of preterm birth. Although, according to some estimates, 25 to 30 percent of preterm births in developed countries can be attributed to known risk factors (such as the one that Aagaard et al. suggest, among others; see Kramer 1987 ), these do not offer straightforward guidance for preventive measures. There is growing agreement that preterm birth is a complex phenomenon with etiologic influences from a variety of social, economic, environmental, hormonal, and genetic factors. 18 We do not want to deny that measures should be taken on all levels to prevent preterm births; rather, our point is to emphasize that these measures should not be aimed exclusively at individuals.
In addition to hormonal, genetic, and health related behavioral risk factors associated with preterm births, 19 the social, economic, and environmentally related risk factors include intimate partner violence (Silverman et al. 2006; Heaman 2005) , stress, 20 depression, 21 marital status, lack of social support or spouse (Messer et al. 2005, 2) , long working hours with long periods of standing (Centers for Disease Control and Prevention 2014), exposure to pollution or drinking water contaminated with lead, and poor nutrition (being either underweight or obese 22 ) (Nagahawatte and Goldenberg 2008, 82) . 23 All of these risk factors are linked to SES and poverty in important, complicated, and intersecting ways, which casts into relief the problem of focusing on any single factor isolated from the others. Importantly, such intersections underscore the importance of considering the issue of preterm birth within a larger social and environmental context. Indeed, to be critical of a study for not situating its findings within these larger contexts is not a new or original insight (especially within feminist bioethics), but such an insight has not yet been raised with regard to the new microbiome research under consideration, which is one of our key concerns.
Broader perinatal research demonstrates consistent effects of neighborhood level socioeconomic deprivation on pregnancy outcomes, such as rates of neighborhood poverty and unemployment (see Kramer 1987; Kogan 1995; Parker et al. 1994; Wilcox et al. 1995) above other underlying risk factors (De Franco et al. 2008 ). For example, in a study that considered the relationship between SES and preterm birth, Lynne C. Messer et al. (2005) conclude that ''disadvantaged neighbourhoods are associated with a higher odds of preterm birth, even after adjusting for individual risk factors'' (1; emphasis added). 24 Moreover, as Emily A. DeFranco et al. (2008) write, ''Our limited understanding of the complex interactions among these factors contributes [to] the lack of effective intervention strategies available to reduce the rate of preterm birth'' (1). Therefore, even if it were the case that the inferred association between periodontal disease and the risk of premature birth that Aagaard et al.'s study claims is eventually confirmed by future research, and even if a causal link can be traced, we are still far from having identified the site of an effective preventive intervention. In fact, much of the research in this area confirms that there is no single isolable site of effective preventive intervention at all.
Focusing on individual pregnant bodies alone in the absence of the larger sociocultural context places the burden of prevention on women. Doing so can and often does lead medical professionals-and the public-to blame women for negative outcomes such as preterm birth, even when preventive actions are out of their individual control (see Lyerly et al. 2007 ). The way that the placental microbiome study was reported in the media leads exactly to this kind of mother blaming. While we want new therapies and treatment modalities that potentially grow out of the microbiome research, we do not want them to eclipse the pervasive contribution of socioeconomic and environmental factors.
d. Policing women's bodies
Keeping in mind Lombrozo's analysis of how social values affect the conclusions we draw from science in problematic ways, it is worth contextualizing the preventive measures suggested in the study, underscored by Aagaard in her interviews, and championed and exaggerated in the media coverage of the study, within a long history of society blaming mothers for the poor health of their children. In their article ''Don't Blame the Mothers,'' which cautions scientists, journalists, and the public against drawing overhasty conclusions from findings in the area of epigenetics, Sarah S. Richardson and her colleagues (2014) trace this history. They note that, in the nineteenth century, medical texts pointed to mothers' diets, nerves, and the company they kept during pregnancy (!) as causes of birth deformities, mental defects, and criminal tendencies. In the 1970s, so-called refrigerator mothers (i.e., mothers accused of lacking emotional warmth) were blamed for their children's autism; and, in the 1980s, 1990s, and even until the present, pregnant women are socially (and medically) chastised for consuming alcohol during pregnancy, even though studies have found that moderate consumption of alcohol during pregnancy causes no harm to the fetus (Kesmodel et al. 2012; Falgreen Eriksen et al. 2012) . Since the 1980s, pregnant women have been socially condemned and even incarcerated for using crack cocaine during pregnancy, even though studies have found that the use of the drug is no more harmful to the fetus than exposing it to tobacco or alcohol (Frank et al. 2001 ). (It is worth noting that most of the women in the United States who are incarcerated for using crack cocaine during pregnancy are African American, which brings lenses of race and class to bear on this analysis.) And today, nonnursing mothers continue to be blamed for their children's IQs and health problems (CBC News 2014). 25 Thus, we can see that there is a history of policing and punishing women who do not live up to cultural norms of pregnancy and motherhood (norms that themselves are often not founded on any scientific evidence) (Kukla 2008; Paltrow and Flaven 2014) . As Kukla aptly notes:
''Good'' mothers are those who pass a series of tests-they bond properly during their routine ultrasound screening, they do not let a sip of alcohol cross their lips during pregnancy, they give birth vaginally and without pain medication, they do not offer their child an artificial nipple during the first six months, they feed their children maximally nutritious meals with every bite, and so on. This reductive understanding of motherhood has had counterproductive effects upon health care practice, encouraging measures that penalize mothers who do not live up to cultural norms during signal moments, while failing to promote extended narratives of healthy mothering. (2008, 67; emphasis added) The preventive strategy suggested in Aagaard et al.'s study, endorsed and emphasized by Aagaard in various interviews and highlighted in media coverage of the study, can be included as part of this trend of policing women, their bodies, and their choices since it targets women in their early reproductive years and encourages them to be vigilant about their health. As we have already shown, the recommendations put forth are based on inconclusive evidence and are not supported by the study's findings. As we will now discuss, these preventive recommendations also reinforce social policing of what female bodies must and mustn't do, and substantially lower the age at which we start thinking about (and prescribing) what counts as a good (potential) mother.
Owing to social, cultural, and medical pressures, many women who are trying to conceive and women who are already pregnant take extreme measures to monitor and discipline their behavior and bodies to minimize risk. For example, many women obsessively control their ''diets, exercise regimes, emotional states, hair care product use, and just about every other aspect of daily life'' (Kukla 2008, 73) . As Kukla notes, the policing of women at any age-but, we would add, especially in early adolescence before they become or are even thinking about becoming mothers-encourages measures that chastise mothers, women, and girls who fail to live up to the cultural norms in place. This point is both descriptive and normative. That is, our norms and practices send the message that women and girls are judged on whether or not they measure up to being a ''good (potential) mother,'' and they also send the message that women and girls should be judged, as early as possible, with regard to whether or not they measure up to being a good (potential) mother. There are several reasons these points are worrisome; we will focus on two of them.
First, in addition to contributing to the further policing of women's bodies, stretching preventive strategies into the early reproductive years is also harmful in that it reinforces the idea that the value of young women/ females lies in them being a substrate for pregnancy. That is, it sees all women as potential pregnant bodies, a retrograde and reified idea to say the very least. Moreover, such policing reinforces a problematic ideal that all women should have children (and should do everything within their power to prepare for doing so), and a bionormative model of family according to which children have to come through pregnancy and not through adoption, foster parenting, extended parenting, or other-mothering 26 (or -parenting). These consequences have serious and regressive implications for all women but, in particular, for women who choose not to have children, or not to have children by getting pregnant, and for those who are unable to get pregnant. According to the idea(l) perpetuated, the women just mentioned are not ''real'' women. The implied definition of so-called real women becomes far too narrow.
Second, such measures inhibit the autonomy of women and young girls, a claim we flesh out next. Underlying the preventive measures under discussion is the idea that a woman's duty to care for the fetus overrides her right to control her own body. Moreover, the prioritizing of fetuses over pregnant women is taken to an extreme since the recommendations target women well before they are pregnant, that is, before there are any actual fetuses. Thus, the preventive measures prioritize possible potential fetuses over actual women's bodies and choices. There is much controversy surrounding pregnant women's duties and fetuses' (as potential newborns) rights. In the name of ''fetal rights''-a problematic legal concept highly influential in arguments against and legislation surrounding abortion-the target of medical, social, and legal regulation has expanded from pregnant women's access to abortion to pregnant women's behavior during pregnancy 27 and finally to women who are not even pregnant but who are merely (assumed to be) fertile and one day might be pregnant (Roth 2003) . The emphasis on fetal rights, combined with the often unjustified concerns over the effects of particular behaviors and drugs taken during pregnancy, has ''created a social climate that is leading to the suppression of women's civil rights and personal autonomy in the name of fetal well-being' ' (McNulty 1988, 278) . Preventive measures that call for women to discipline their own bodies well before they become pregnant fall into this social climate.
Discussions about pregnant women's duties often focus on the needs of the fetus while ignoring the needs of pregnant women themselves. This way of thinking, however, presupposes a false distinction between two fully independent beings: the fetus and the woman carrying the fetus. Moreover, it assumes that the fetus takes priority over the woman carrying it. There are many caveats to understanding a fetus as an independent entity with rights: in particular, with a right to life and, more relevant to our discussion, with a right to be born healthy. 28 One important caveat is that granting rights to the fetus cannot be done independently of acknowledging pregnant women's rights. This is a point that was brought to the fore in Judith Jarvis Thomson's famous ''A Defense of Abortion' ' (1971) , in which she argues that fetuses' rights are not absolute. That is, we cannot consider them in isolation from women as if the fetus were an independent being. The fetus grows in and is supported, nourished, and sustained by the body of a woman. Therefore, when considering fetuses' rights-in Thomson's argument, their right to life, but, for our purposes, we extend this reasoning to the supposed right to be born in circumstances that maximize their chances to be healthy and not preterm-we must consider the rights of pregnant women. In particular, we must consider their rights to determine what happens to their bodies and their autonomy in making decisions about their bodies, even if these decisions affect the potential health of the future newborn.
The preventive suggestion that was mentioned in the study but was the main focus of the media attention reinforces the assumption that a woman must do everything within her power to secure her newborn's health. That is, the preventive recommendations assume that the priority is the fetus and not the woman. Along this line of reasoning, the pregnant woman is only instru-mentally valued as the vehicle or container that keeps the fetus alive. 29 As we have already discussed, the costs of asking women to control for infections in their early reproductive years are high, even though, at first glance, they don't appear to be. Indeed, to seek to improve newborns' health is an important goal, but asking women to do everything within their power to secure that goal is not a neutral recommendation since it fails to recognize women's autonomy and their right to decide how to take care of their own bodies and at what stage in their lives to think about and prepare for pregnancy.
In recommendations such as the ones under present consideration, we see a paradox: on the one hand, they put the entire burden and responsibility for prevention on individual women as if they were independent, atomistic entities isolated from the structural social forces that constrain their choices and their health. On the other hand, such recommendations treat women as public goods, necessarily connected to social values and the functioning of society. They are even thought of as ''two-legged wombs,'' to use Margaret Atwood's term (1985) , with a civil duty to serve the community with their reproductive capacities. Women thus become public property with whom everyone-from the state to medical authorities to public discourse-has a right to intervene.
Conclusion
We'd like to conclude with two points. The first one pertains to the focus (both in the study and in the media coverage of the study) on individual women as the locus of intervention; the second one engages with the more general question of health research reports in the media.
First, and building on the feminist bioethics and feminist public health models that we have been using, we argue that scientific research and media coverage of scientific findings must refrain from understanding and discussing preterm birth as a phenomenon isolated or separable from socioeconomic and environmental factors. Moreover, both scientists and science reporters must avoid assuming that pregnant women's behavior is the only causal contribution to the future health of their children. As we have shown, preterm births are not the simple result of singular choices that individual women make about their bodies. To frame them as such-as the preventive measures we have discussed do-is both misguided and dangerous in that it encourages and perpetuates policies, initiatives, and attitudes that police and blame individuals when such measures are in part, if not entirely, misplaced.
For these reasons, instead of placing the focus of intervention on individual women (of any age), we-as a society and also as bioethicists, scientific and medical practitioners, and reporters-must expand our approach to include the social dimension of the problem, which could take several different directions, including policies that provide better support for mothers and for fathers and that could improve the lives of both women and of men. As we mentioned, there is good evidence showing that neighborhood environments influence health, even after adjustments have been made for individual characteristics and behaviors (see Messer et al. 2005; Roberts 1997; Pearl et al. 2001; O'Campo et al. 1997; Kaufman et al. 2003) . As Messer et al. (2005) note, ''Improving women's health through neighborhood interventions can be an effective way to reduce adverse birth outcomes. Structural changes may have a stronger effect on health than programs designed to modify individual behaviors or risk factors'' (1; emphasis added). Neighborhoods can impact health through social, socioeconomic, and physical infrastructures (Macintyre et al. 2002) , specifically through the presence of parks, health and dental clinics, and grocery stores. 30 Second, and in line with Richardson et al. (2014) , we call for responsible reporting of health related research. Exaggerated and unfounded advice supposedly supported by empirical evidence is widespread both in the press releases of academic journals and in the media news (Sumner et al. 2014) . The media coverage that Aagaard et al.'s study received is no exception to this trend. 31 Given both the epistemic authority that is generally granted to scientists and the public echo that health news usually receives, irresponsible and misguided reporting might have harmful consequences, especially when those reports reinforce an already existing tendency: in this case, the tendency to blame pregnant women in problematic, dangerous, and, in the end, misguided ways.
Researchers and journalists must practice more nuance and social awareness when reporting findings. Ideally, and in turn, the public should also take a more critical approach when interpreting such findings. If we don't want to be misled by complex statistical data, interest driven campaigns, or, as in this case, value laden causal claims masking mere correlations and association, and if we want to make informed decisions about our behavior based on scientific evidence, we must take a more critical approach to health recommendations, especially when those recommendations coincide too well with such ideology driven tendencies as blaming mothers.
Contrary to the optimism that surrounded this study on the placental microbiome, we need to be more cautious about what it teaches us about premature birth. It does not support preventive measures in women's early reproductive years any more than it supports intervention on, for example, socioeconomic status. 2. Throughout our paper, it will be important to keep in mind three distinct targets of our criticism. We are critical of (1) the preventive measures suggested in the study, (2) comments that Kjersti Aagaard-the first author of the study-made in several public interviews, and (3) the way in which this study was covered in the media. The bulk of our criticism will be directed at 2 and 3.
3. Aagaard et al. (2014) write: ''We demonstrate with statistical significance that the placental microbiome is associated with preterm birth <37 weeks'' (3). It is important for us to underscore that, in what follows, our critical comments do not address this correlation between the placental microbiome and preterm birth, but will be focused on the association the authors suggest between periodontal infection and preterm birth, and the conclusions that they draw on its basis.
4. In an interview for National Public Radio's Here and Now, Aagaard states: ''We've known for several years now that if we treat periodontal disease once it's set in and the pregnancy is established, then we can't impact the role of pre-term birth. So that would suggest that perhaps these bacteria are already within the placenta earlier on before we can potentially treat the preterm birth and would be consistent with what we observed in the study'' (Young and Hobson 2014) .
5. See also Robin Young's interview with Kjersti Aagaard (Young and Hobson 2014) .
6. It is worth noting that nothing in the study speaks to any possible effects on the health of the fetus.
7. It is important to note that the study's main goal is not to put forward preventive measures against preterm birth, and that the way the authors introduce those recommendations in their paper takes the form of a suggestion. Rather, it is in the media coverage of the study that this suggestion is exaggerated, partly thanks to the main author's public statements in her interviews. Acknowledging this does not, however, completely exonerate the authors of the study for their preventive suggestion, which is unsupported by their findings and opens the ground for the media distortion.
We would like to thank two of IJFAB's anonymous reviewers for pressing us to clarify this point.
8. This criticism is also voiced by evolutionary biologist Jonathan Eisen (2014b) in his blog The Tree of Life. There, he denounces the various problematic ways in which Aagaard et al.'s study was reported in the mainstream media, especially in Kaiser's 2014 article in Science and in Denise Grady's 2014 article in the New York Times. Also see Powledge 2014 for another article that is critical of the ways in which this microbiome study was reported in the media.
9. Again, it is worth noting that the study mentions nothing at all about the health of newborns; thus, this title is misguided for that reason as well.
10. In ''Overselling the Microbiome,'' Eisen (2014a) lists twenty-eight articles that draw overhasty conclusions on the basis of microbiome research. An example of more careful reporting on Aagaard et al.'s study and an example of how other reporters should have proceeded can be found in Locwin 2014 (headline notwithstanding). With regard to the association between periodontal disease and preterm birth, Locwin notes: ''Appropriate caution from the researchers here is warranted, because the microbiome differences observed were complex, multivariate and showed only an associationnot a causal link'' (emphasis added).
11. It is also worth noting that a large proportion of the population (~60 percent) hold women responsible for their preterm birth outcomes (Massett et al. 2003) .
12. On this point, Eisen writes: ''And I see no evidence presented anywhere of the importance of oral health or any causal connection between oral health and the placental microbiome or risks to pregnancies. The claims made about this here in this news story [Kaiser 2014 ] are irresponsible. Yes, there have been some other studies about dental health and birth issues. But nothing in this paper. And to imply otherwise is misleading at best'' (2014b).
13. This hypothesis is suggested by studies with mice. See Fardini et al. 2010 and Lin et al. 2003. 14. We acknowledge that the authors' focus was not on periodontal disease, as they themselves explain, and that is why their sample did not include participants with this type of infection (Aagaard et al. 2014, 5) . Instead, their sample included several people with urinary tract infections. Nevertheless, our criticism is still valid, for, even in the absence of sufficient and compelling data, they still suggested preventive measures that include both kinds of infections (i.e., urinary tract and periodontal infections).
15. See Han et al. 2004 and Fardini et al. 2010 for relevant results in mice. 16. Also, while it is more important in science to avoid false positives (i.e., stating the existence of a phenomenon that is not actually there), when dealing with practical consequences (as in health policy making), avoiding false negatives (i.e., missing an existing phenomenon) might take priority.
17. See note 28 for some examples of such cases. 18. See, to name a few, Messer et al. 2005 Messer et al. , 2008 DeFranco et al. 2007; Nagahawatte and Goldenberg 2008. 19. These include comorbidities, preeclampsia (a pregnancy related condition characterized by maternal hypertension, various vascular abnormalities, and poor placental function), psychiatric illness, adverse behaviors, poor nutrition, previous pregnancy history, and short interpregnancy interval (Nagahawatte and Goldenberg 2008, 81) .
20. Here, stress can include living in a ''stressed'' urban environment characterized by high levels of material deprivation and also ''stressed'' social environments, which is a proxy measure for poverty in many populations. Moreover, mothers who experience high levels of psychological or social stress are at increased risk for preterm birth even after adjusting for the effects of sociodemographic, medical, and behavioral risk factors (Nagahawatte and Goldenberg 2008, 81) .
21. It is not claimed that this factor alone is a risk for preterm birth; rather, this factor must be considered together with many of the other factors in this list. For example, depression is thought to be greater in single mothers living in poverty than in married women living in poverty (Matheson et al. 2006) . Other risk factors for depression include being a member of a racial or ethnic minority, being of young age, having less than a high school education, and experiencing housing dissatisfaction (Nagahawatte and Goldenberg 2008, 81) .
22. The Centers for Disease Control and Prevention (2014) note ''race'' as a risk associated with preterm birth, which caused us alarm and made us immediately call for a more intersectional analysis of that claim. We found several studies that disprove the claim that race is a risk associated with preterm birth. Patricia O'Campo et al. (1997) found that African-American women living in wealthier neighborhoods had a reduced risk of preterm birth, whereas white women living in lower SES neighborhoods were more likely to have preterm birth (Messer et al. 2005 ; also see Nagahawatte and Goldenberg 2008) .
23. For an even more comprehensive list of risk factors for preterm birth, see Mayo Clinic Staff (2014).
24. More specifically, Messer et al. (2005) note that, in the areas they studied, white women living in neighborhoods with the lowest level of education had a chance of preterm birth 1.47 times that for white women residing in neighborhoods with the highest level of education. Specifically, ''This relationship was statistically significant at the 95 percent confidence level and independent of the three individual-level risk factors that were controlled in the regression model'' (1). Other results showed significantly higher chances of preterm birth among African Americans who live in neighborhoods with higher poverty levels and among whites who reside in neighborhoods with the highest level of deprivation.
25. Also see Kukla 2006 for an account of the ways in which mothers are held disproportionately responsible for children's physical and mental imperfections.
26. On the idea of other-mothering, see Grayson 1998 , in particular the final section of the article.
27. For example, it has become more and more common in the United States for states to force unwanted medical treatment on pregnant women or to punish women legally for not seeking medical attention at the right moment, or for taking drugs during pregnancy. In April 2015, Purvi Patel of Indiana was charged with feticide and sentenced to twenty years in prison for apparently having a miscarriage and seeking medical help. Commenting on the fetal homicide law passed in Indiana in 2009 after the tragic shooting of a bank teller who was pregnant with twins, legal scholar Deborah Tuerkheimer (2015) writes: ''This type of legislation, however, is not about protecting the rights and well-being of the pregnant woman. Rather the reverse: The risk is that, without statutory reform, the pregnant woman as a category of victim will remain overlooked, while the fetus gets special protection. '' 28. Some understandings of fetal rights go as far as granting fetuses more rights than children and adults have. An example of this is a New Jersey Supreme Court ruling that states: ''A child has a legal right to begin life with a sound mind and body'' (reported in Bordo 1993, 87) . Satisfying this right would imply, among other things, a quality of nutrition and medical care that many children and adults lack. See Bordo 1993 for an analysis of why the appeal to fetuses' rights can be problematic in different ways. See also Saul 2003, chap. 4 , for a more general discussion of the issue.
29. Someone could object and argue that the recommendation of keeping good dental health can only have advantages for everyone involved, including for the targeted women, since they would benefit from not having periodontal infections. However, as we mentioned above, it is clear that this recommendation is only instrumentally beneficial to women, and is not directed at them as subjects with their own health needs but as vehicles of future newborns.
30. This matter goes beyond neighborhood interventions also to include broader policy changes: for example, setting up, funding, and maintaining social systems and structures that can both educate and support pregnant women, mothers, and parents more generally by providing universal access to good health care, dental care, and education; job security; decent parental leave; full access to family planning; affordable, healthy food; access to and time for exercise; and a cleaner environment.
31. See, for example, Grady 2014; Maron 2014; and Yong 2014 , to name just a few. For criticisms of these (and other) mainstream reporting of Aagaard et al.'s study, see Eisen 2014a , 2014b 
